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In the title compound, C13H9BrFNO, the dihedral angle
between the substituted benzene rings is 9.00 (11). Strong
intramolecular O—HN hydrogen bonds generate S(6) ring
motifs.
Related literature
For standard bond lengths, see: Allen et al. (1987). For
hydrogen-bond motifs, see: Bernstein et al. (1995).
Experimental
Crystal data
C13H9BrFNO Mr = 294.12
Monoclinic, P21=n
a = 4.4820 (2) A ˚
b = 20.8088 (9) A ˚
c = 12.2189 (5) A ˚
  = 94.570 (2)
V = 1135.97 (8) A ˚ 3
Z =4
Mo K  radiation
  = 3.61 mm
1
T = 296 K
0.35  0.17  0.11 mm
Data collection
Bruker SMART APEXII CCD
area-detector diffractometer
Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tmin = 0.365, Tmax = 0.692
10561 measured reﬂections
2792 independent reﬂections
1958 reﬂections with I >2  (I)
Rint = 0.034
Reﬁnement
R[F
2 >2  (F
2)] = 0.032
wR(F
2) = 0.083
S = 1.02
2792 reﬂections
154 parameters
H-atom parameters constrained
 max = 0.44 e A ˚ 3
 min = 0.26 e A ˚ 3
Table 1
Hydrogen-bond geometry (A ˚ , ).
D—HAD —H HAD AD —HA
O1—H1N1 0.82 1.89 2.612 (2) 146
Data collection: APEX2 (Bruker, 2005); cell reﬁnement: SAINT
(Bruker, 2005); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to reﬁne
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2009).
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4-Bromo-2-[(E)-(4-fluorophenyl)iminomethyl]phenol
A. A. Ardakani, R. Kia, H. Kargar and M. N. Tahir
Comment
Schiff base ligands are one of the most prevalent systems in coordination chemistry. As part of a general study of Schiff
bases, we have determined the crystal structure of the title compound.
The asymmetric unit of the title compound, Fig. 1, comprises a potentially bidenate Schiff base ligand. The bond lengths
(Allen et al., 1987) and angles are within the normal ranges. The dihedral angle between the substituted benzene rings is
9.00 (11)Å. Strong intramolecular O—H···N hydrogen bonds generate S(6) ring motifs (Bernstein et al., 1995).
Experimental
The title compound was synthesized by adding 5-bromo-salicylaldehyde (2 mmol) to a solution of p-fluoroaniline (2 mmol)
in ethanol (20 ml). The mixture was refluxed with stirring for half an hour. The resulting light-yellow solution was filtered.
Pale-yellow single crystals suitable for X-ray diffraction were recrystallized from ethanol by slow evaporation of the solvents
at room temperature over several days.
Refinement
H atoms of the hydroxy groups were located by a rotating model and constrained to refine with the parent atoms with Uiso(H)
= 1.5 Ueq(O), see Table 1. The remaining H atoms were positioned geometrically with C—H = 0.93 Å and included in a
riding model approximation with Uiso (H) = 1.2 Ueq (C).
Figures
Fig. 1. The asymmetric unit of the title compound, showing 40% probability displacement el-
lipsoids and the atomic numbering. Intramolecular hydrogen bond is drawn as dashed lines.
Fig. 2. The packing diagram of the title compound, viewed down the c-axis.supplementary materials
sup-2
4-Bromo-2-[(E)-(4-fluorophenyl)iminomethyl]phenol
Crystal data
C13H9BrFNO F(000) = 584
Mr = 294.12 Dx = 1.720 Mg m−3
Monoclinic, P21/n Mo Kα radiation, λ = 0.71073 Å
Hall symbol: -P 2yn Cell parameters from 2520 reflections
a = 4.4820 (2) Å θ = 2.5–28.5°
b = 20.8088 (9) Å µ = 3.61 mm−1
c = 12.2189 (5) Å T = 296 K
β = 94.570 (2)° Prism, pale-yellow
V = 1135.97 (8) Å3 0.35 × 0.17 × 0.11 mm
Z = 4
Data collection
Bruker SMART APEXII CCD area-detector
diffractometer 2792 independent reflections
Radiation source: fine-focus sealed tube 1958 reflections with I > 2σ(I)
graphite Rint = 0.034
φ and ω scans θmax = 28.3°, θmin = 1.9°
Absorption correction: multi-scan
(SADABS; Bruker, 2005) h = −5→5
Tmin = 0.365, Tmax = 0.692 k = −27→27
10561 measured reflections l = −16→16
Refinement
Refinement on F2 Primary atom site location: structure-invariant direct
methods
Least-squares matrix: full Secondary atom site location: difference Fourier map
R[F2 > 2σ(F2)] = 0.032
Hydrogen site location: inferred from neighbouring
sites
wR(F2) = 0.083 H-atom parameters constrained
S = 1.02
w = 1/[σ2(Fo
2) + (0.0413P)2 + 0.1115P]
where P = (Fo
2 + 2Fc
2)/3
2792 reflections (Δ/σ)max = 0.001
154 parameters Δρmax = 0.44 e Å−3
0 restraints Δρmin = −0.26 e Å−3
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esdssupplementary materials
sup-3
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used
for estimating esds involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sigma(F2) is used only for calculat-
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 are statistically about twice
as large as those based on F, and R- factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2)
x y z Uiso*/Ueq
Br1 1.14491 (6) 0.420695 (13) 0.55664 (2) 0.06007 (13)
F1 −0.3896 (4) −0.01392 (7) 0.62967 (14) 0.0714 (5)
O1 0.7822 (4) 0.23124 (8) 0.89264 (12) 0.0502 (4)
H1 0.6582 0.2057 0.8661 0.075*
N1 0.4202 (4) 0.17993 (8) 0.73875 (14) 0.0357 (4)
C1 0.7310 (5) 0.26970 (10) 0.70681 (16) 0.0322 (5)
C2 0.8605 (5) 0.27266 (11) 0.81485 (16) 0.0356 (5)
C3 1.0742 (5) 0.31885 (11) 0.84342 (17) 0.0415 (5)
H3 1.1617 0.3204 0.9150 0.050*
C4 1.1590 (5) 0.36250 (11) 0.76728 (18) 0.0418 (5)
H4 1.3019 0.3936 0.7873 0.050*
C5 1.0300 (5) 0.35970 (10) 0.66087 (18) 0.0377 (5)
C6 0.8198 (5) 0.31402 (10) 0.63019 (17) 0.0369 (5)
H6 0.7360 0.3126 0.5581 0.044*
C7 0.5052 (4) 0.22206 (10) 0.67230 (17) 0.0343 (5)
H7 0.4212 0.2224 0.6002 0.041*
C8 0.2060 (4) 0.13210 (10) 0.70442 (17) 0.0332 (5)
C9 0.1021 (5) 0.12019 (11) 0.59655 (18) 0.0418 (5)
H9 0.1690 0.1454 0.5406 0.050*
C10 −0.0999 (5) 0.07125 (11) 0.57144 (19) 0.0460 (6)
H10 −0.1702 0.0633 0.4990 0.055*
C11 −0.1946 (5) 0.03478 (11) 0.6549 (2) 0.0445 (6)
C12 −0.0996 (5) 0.04499 (12) 0.7619 (2) 0.0483 (6)
H12 −0.1684 0.0195 0.8171 0.058*
C13 0.1021 (5) 0.09426 (12) 0.78670 (19) 0.0443 (6)
H13 0.1687 0.1021 0.8595 0.053*
Atomic displacement parameters (Å2)
U11 U22 U33 U12 U13 U23
Br1 0.0733 (2) 0.05159 (18) 0.05448 (18) −0.01654 (13) −0.00037 (13) 0.01097 (12)
F1 0.0782 (11) 0.0552 (10) 0.0788 (11) −0.0331 (9) −0.0069 (9) 0.0023 (8)
O1 0.0592 (10) 0.0587 (11) 0.0313 (8) −0.0167 (8) −0.0051 (7) 0.0033 (8)
N1 0.0310 (10) 0.0401 (11) 0.0354 (9) 0.0009 (8) −0.0014 (7) −0.0038 (8)
C1 0.0303 (11) 0.0348 (11) 0.0312 (10) 0.0019 (9) 0.0005 (8) −0.0036 (9)
C2 0.0348 (12) 0.0405 (12) 0.0315 (11) 0.0018 (9) 0.0023 (9) −0.0039 (9)
C3 0.0422 (13) 0.0505 (14) 0.0305 (11) −0.0031 (11) −0.0043 (9) −0.0084 (10)supplementary materials
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C4 0.0393 (13) 0.0388 (13) 0.0467 (13) −0.0048 (10) −0.0005 (10) −0.0125 (10)
C5 0.0418 (13) 0.0314 (11) 0.0402 (12) 0.0017 (10) 0.0045 (10) 0.0001 (9)
C6 0.0382 (12) 0.0387 (12) 0.0327 (11) 0.0021 (10) −0.0036 (9) −0.0026 (9)
C7 0.0326 (11) 0.0372 (12) 0.0322 (10) 0.0025 (9) −0.0028 (9) −0.0055 (9)
C8 0.0275 (11) 0.0361 (12) 0.0357 (11) 0.0019 (9) −0.0004 (9) −0.0001 (9)
C9 0.0495 (14) 0.0409 (13) 0.0344 (11) −0.0059 (11) −0.0005 (10) 0.0009 (10)
C10 0.0517 (15) 0.0451 (14) 0.0397 (12) −0.0089 (11) −0.0066 (11) −0.0024 (10)
C11 0.0407 (13) 0.0364 (13) 0.0554 (14) −0.0050 (10) −0.0027 (11) 0.0008 (11)
C12 0.0501 (15) 0.0462 (15) 0.0492 (14) −0.0058 (12) 0.0068 (11) 0.0128 (11)
C13 0.0425 (13) 0.0523 (15) 0.0370 (12) −0.0029 (11) −0.0035 (10) 0.0038 (10)
Geometric parameters (Å, °)
Br1—C5 1.898 (2) C5—C6 1.370 (3)
F1—C11 1.358 (3) C6—H6 0.9300
O1—C2 1.350 (2) C7—H7 0.9300
O1—H1 0.8176 C8—C9 1.385 (3)
N1—C7 1.274 (3) C8—C13 1.387 (3)
N1—C8 1.423 (3) C9—C10 1.381 (3)
C1—C6 1.395 (3) C9—H9 0.9300
C1—C2 1.400 (3) C10—C11 1.366 (3)
C1—C7 1.455 (3) C10—H10 0.9300
C2—C3 1.382 (3) C11—C12 1.359 (3)
C3—C4 1.375 (3) C12—C13 1.384 (3)
C3—H3 0.9300 C12—H12 0.9300
C4—C5 1.381 (3) C13—H13 0.9300
C4—H4 0.9300
C2—O1—H1 110.1 N1—C7—H7 119.3
C7—N1—C8 121.51 (18) C1—C7—H7 119.3
C6—C1—C2 118.99 (19) C9—C8—C13 118.8 (2)
C6—C1—C7 119.02 (19) C9—C8—N1 125.01 (19)
C2—C1—C7 121.99 (19) C13—C8—N1 116.18 (18)
O1—C2—C3 118.68 (18) C10—C9—C8 120.5 (2)
O1—C2—C1 121.60 (19) C10—C9—H9 119.7
C3—C2—C1 119.7 (2) C8—C9—H9 119.7
C4—C3—C2 120.78 (19) C11—C10—C9 118.8 (2)
C4—C3—H3 119.6 C11—C10—H10 120.6
C2—C3—H3 119.6 C9—C10—H10 120.6
C3—C4—C5 119.4 (2) F1—C11—C12 118.8 (2)
C3—C4—H4 120.3 F1—C11—C10 118.5 (2)
C5—C4—H4 120.3 C12—C11—C10 122.7 (2)
C6—C5—C4 120.9 (2) C11—C12—C13 118.4 (2)
C6—C5—Br1 119.87 (16) C11—C12—H12 120.8
C4—C5—Br1 119.20 (17) C13—C12—H12 120.8
C5—C6—C1 120.14 (19) C12—C13—C8 120.9 (2)
C5—C6—H6 119.9 C12—C13—H13 119.6
C1—C6—H6 119.9 C8—C13—H13 119.6
N1—C7—C1 121.38 (19)
C6—C1—C2—O1 179.65 (18) C6—C1—C7—N1 178.87 (18)supplementary materials
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C7—C1—C2—O1 0.1 (3) C2—C1—C7—N1 −1.6 (3)
C6—C1—C2—C3 −0.4 (3) C7—N1—C8—C9 9.7 (3)
C7—C1—C2—C3 180.0 (2) C7—N1—C8—C13 −171.9 (2)
O1—C2—C3—C4 −179.3 (2) C13—C8—C9—C10 −0.4 (3)
C1—C2—C3—C4 0.8 (3) N1—C8—C9—C10 178.1 (2)
C2—C3—C4—C5 −0.5 (3) C8—C9—C10—C11 −0.2 (4)
C3—C4—C5—C6 −0.2 (3) C9—C10—C11—F1 −179.0 (2)
C3—C4—C5—Br1 179.31 (17) C9—C10—C11—C12 0.5 (4)
C4—C5—C6—C1 0.5 (3) F1—C11—C12—C13 179.2 (2)
Br1—C5—C6—C1 −179.00 (15) C10—C11—C12—C13 −0.2 (4)
C2—C1—C6—C5 −0.2 (3) C11—C12—C13—C8 −0.3 (4)
C7—C1—C6—C5 179.4 (2) C9—C8—C13—C12 0.6 (4)
C8—N1—C7—C1 −178.11 (18) N1—C8—C13—C12 −177.9 (2)
Hydrogen-bond geometry (Å, °)
D—H···A D—H H···A D···A D—H···A
O1—H1···N1 0.82 1.89 2.612 (2) 146supplementary materials
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Fig. 1supplementary materials
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Fig. 2